5-1 Operations with Polynomials

Simplify. Assume that no variable equals 0.
1. (2a%b H)(-4a’b™
SOLUTION:
(2&3:5 _2) (—4.::23:'4) — —8a T2 2 product of Powers

5 2

=—Ba'b Simplify.
12x%y?
9, 2k
2xy
SOLUTION:
4.2
12'1'—}; :61'4_13:2_5 Quotient of Powers
dxy
=r5_1.'3y_3 Simplify.
3
=% Simplify.
¥
( 24° )
"\ 3b )
SOLUTION:
3
2 )
( E?E:- — 3 Fower of a Power
(3b)
3 2(3)
=“T Simplify.
3B
i
=E‘;3 Simplify.
275
4.(69°h%°
SOLUTION:

_an3 G [ SO
(rﬁgﬂh 4) =63(gﬂ) (Fz 4) Power of a Power

=321 ﬁgS(E:IF: —4(3) Simplify.

=216§15h - Simplify.
21613 _
e Simplify.
hlz
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5-1 Operations with Polynomials

10.

11.

Determine whether each expression is a polynomial. If it is a polynomial, state the degree of the

polynomial.

C3X+dy

SOLUTION:

The expression is a polynomial because each term is a monomial. The degree of the first term is 1, and the degree of

the second term is 1. The degree of the polynomial is 1.

]—.1::' — Ty
” :

SOLUTION:

The expression is a polynomial because each term is a monomial. The degree of the first term is 2, and the degree of

the second term is 1. The degree of the polynomial is 2.

X FAX

SOLUTION:

The expression is not a polynomial because +/x is not a monomial.

ab’ =1
i
az” +3

SOLUTION:

L . 4 1. . . . . )
The expression is not a polynomial because (az" + 3) " is not polynomial. A polynomial cannot contain variables in a

denominator.

Simplify.

.(x2—5x+2)—(3x2+x—1)

SOLUTION:
(.Tz - 5.1.'-|—2) - (3.1'2 +x— 1)

—x?_ Sx+42— L x+1  Distnbutive Property

= _2_1.'2—6_1.'-|—3 Simplify.

(3a + 4b) + (6a — 6b)

SOLUTION:
(324-45) + (6a — 6b)

=3a+4b+6a—66  Remove grouping symbols.
=9 —2b Simplify.

2a(4b + 5)

SOLUTION:
2a(4b+5) =2a-4b+2a-5 Distnbutive Property

=8ab+10a Simplify.
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5-1 Operations with Polynomials

12. 3x2(2xy —3xy2 + 4x2y3)
SOLUTION:
3.1.'2 (21‘3} — 3_1'_}?2 +4J‘2y3)

=3J.'2 <2xy — 33‘2 -31‘}?2 —|—3.1.'2 -4.1.'2}?3 Distributive Property

=ﬁ_1.'3y—93.'3y2-|—12.1.'4y3 Simplify.

13.(n-9)(n+7)

SOLUTION:

(n—9)(n+T)
=n(n+7)-9(n+7) Distributive Property
=nn+Tn—9-p-97 FOIL

=n2—|—?n—9n—63 Simplify.
=n2 —2n—~A3 Combine like terms.
14. (a+4)(a-16)
SOLUTION:
(a+4)(a—6)
=ala—6) +4(a—06) Distnbutive Property
=a-a—6-a+4-a+4(—-6) FOIL
=a’2 —fa+4a —24 Simplify.
=a2 —2a—24 Combine like terms.

15. EXERCISE Tara exercises 75 minutes a day. She does cardio, which burns an average of 10 Calories a minute,
and weight training, which burns an average of 7.5 Calories a minute. Write a polynomial to represent the amount of

Calories Tara burns in one day if she does x minutes of weight training.

SOLUTION:

Let x represent the minutes of weight training.
Then, Tara does 75 — x minutes of cardio.

T.5x+ H]I['.":'} — .1.']| T.5x+750-10x
=750-2.5x
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5-1 Operations with Polynomials

Simplify. Assume that no variable equals 0.

16. (5x3y*5)(4xy3)
SOLUTION:
(5_1' 3}? _5) (4 xy 3) =3 |:|.'|.'3+1_}? =3 product of Powers

=2III.1.'4;;J_2 Simplify.
4
— ED'; Simplify.
¥

17. (=2b°¢)(4b%c?)
SOLUTION:
( —2B 3.::) (4.& 2{:2)

= 3b3+2c:1+2 Product of Powers
Simplify.

= —Ebﬂc.j

an

18.

:
[

SOLUTION:

g Quotient of Powers

379
i

4
an
Simplify.

SOLUTION:
35
vz~ __ 3-25-3

Quotient of Powers

2 3
¥z
7 T
Simplify.
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5-1 Operations with Polynomials

75yt
20, =22 &
2lx y'z"
SOLUTION:
g5,
2L1.'?y522
== %IS_?yS_Sz4_2 Quotient of Powers
= _%I—EyEIZE Simplify.
2
= —Z—E Simplify
£14
';).:I‘f]"-cu"-;
21. ;
18a’h"¢’
SOLUTION:
TEis
Y2 O e e CQuotient of Powers
59 3 2
18a"b¢
=éa2b - Simplify.
ac
e Simplify.
2b
g
22. (")
SOLUTION:

4
(nﬂ) =315{4:I Power of a Power

ZHED Simplify.

SOLUTION:
]
(z 3) =23(ﬁ) Power of a Power

=zIE Simplify.
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5-1 Operations with Polynomials

Determine whether each expression is a polynomial. If it is a polynomial, state the degree of the
polynomial.

24. 2% —3x +5

SOLUTION:
The expression is a polynomial because each term is a monomial. The degree of the polynomial is 2.

25 25— 11

SOLUTION:
The expression is a polynomial because each term is a monomial. The degree of the polynomial is 3.

56 M 28
" i

SOLUTION:

The expression is not a polynomial because n~2 and h™* are not monomials. Monomials cannot contain variables in
the denominator.

—

27. Am =17
SOLUTION:
The expression is not a polynomial because Jm =7 isnota polynomial.
CCSS REGULARITY Simplify.
28. (6a° + 5a + 10) — (4a° + 6a + 12)
SOLUTION:
(ﬁaz + 3541 IZI) - (4&2 +6a+1 2)

=Iﬁa'2-|—5c2‘—|—1|:| —4a2—ﬁa—12 Distnbutive Property

=2c:'2 —a—12 Simplify.

29. (7b% +6b — 7) — (4b% - 2)
SOLUTION:
(7b2+ﬁb—?) 2 (4&2 _z)
=?b2—|—rjb—?—4b2+2 Distributive Property
—3% 4 6b—5 Simplify.

30. p(np—2)

SOLUTION:
ip(np —z) =3p-np43p( —z) Distnbutive Property

=3ﬂp2—3pz Simplify.
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5-1 Operations with Polynomials

31. 4x(2x2 +vy)
SOLUTION:
4:(:(21:2 +y) —4x-2x% +4x -y Distributive Property
—ac+ 4xy Simplify.
2 2
32.(Xx—y)(X" +2xy +y°)
SOLUTION:
(x—y) [-1'2+2-Ty+:v2)
e ; 2 2 : 2 T .
=23 (.‘l. +2xy+y )—y(J +2xv 4y ) Distnbutive Property
=.1.'3—|—2.1.'2y+.1.'y2 — J.'zy — 2.1.}‘2 —y3 Distnbutive Property
=.T3—|—J.'2y—.1.'y2 —y3 Simplify.

33. (a + b)(@° — 3ab— b?)
SOLUTION:
(a+5) (ﬁ_m_bz)
3 2 3 B e
=a'(a —3ab-b )—|—b(ﬂ —3ab—b ) Distributive Property
=a‘4 — 3::25) —abz —|—a3b — 3::5:-2 —EJE Distnnbutive Property
=a’4—|—a3.b—3a2b—4ab2 —b3 Simplify.
34. 4(a® + 5a — 6) — 3(2a° + 4a — 5)
SOLUTION:
4(a2+5a—rj) —3(2a3+4a—5) =

— (4.:12 + 200 — 24) — (ﬁa3+1 2a—1 5) Distributive Property

=4ﬂ'2 4+ 200 —24 — ﬁa3 —12a+415 Distributive Property

= _ﬁa3+4a2+8a—9 Simplify.
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5-1 Operations with Polynomials

35. 50(2c” — 3c + 4) + 2¢(7c - 8)
SOLUTION:
5&‘[2{2‘2 & 3::—|—4) +2e(7e—138)

= (1 IZI.::3 -1 5:::'2 —|—2EI-::) + (14::'2 -1 ﬁc) Distnbutive Property

=1 IZI:::3 -1 5:::2 —|—2IZI:::-|—14:::2 —l6e Femove grouping symbols.
=1|]c:3—c:2—|—4c: Simplify.

36. 5xy(2x —y) + 6y2(x2 +6)
SOLUTION:
Sxy(Zx—y) +f5,‘v‘2 (-1'2 +ﬁ)
R B 2 .
=5xp(2x) —Sxp(y) 6y (.‘I. )—I—ﬁy (6) Distributive Property
=1DJ‘2_}?—5J'_}?2—|—I51'2_}?2—I—3ﬁy2 Simplify.

37. 3ab(da - 5b) + 4b°(2a° + 1)
SOLUTION:
3ab(4a — 5b) +4b° (2.::2 +1)

— 3b(4a) — Xab(5b) +4b° (za2)+4z;-2(1j B B Ea et

—12a%b —15ab° + 8a°b°% +4b° Simplify.
38. (x—y)(x +y)(2x +y)
SOLUTION:
(x=y)(x+y)(2x+y)
=({x{x+y) —y(x+3))2x+¥) Factor out GCF.
= [3.'2 +xy—xy— yz ) (Zx+¥) Dhstnibutive Property

=J.'2(2.1.'+y) +ay(2x4+y) —xy(2x+¥) —y2(23'+y] Drstnnbutive Property

=2J.'3+J.'2y+2_1'2y+_1'y2 - 2_1'23: — _Tyz - 2.1}‘2 —y3

=2J.'3+J.'2y—2_1'y2 —y3 Simplify.
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5-1 Operations with Polynomials

39. (a + b)(2a + 3b)(2x —y)

SOLUTION:
(a+5)(2a+3b) (2x —y)
=(al2a+35) +5b{2a+35))(2x —y) Factor out GCF.
== (Eaz -|—3ab—|—2ab+3£:'2){2.1; —¥) Dristnibutive Property

=2a2(2.1.' — vl +3ab(2x —y) +2ab(2x —y) +3£:'2(2.1.' —y)  Distnnbutive Property

=4a2.1.' — 2.:12}? + Gabx — 3aby +4abx — Zaby +6b 2.1.' — 33:'2}? Distnbutive Property

=4a2.1.'—2a2y+lﬂab1'—5aby+ljbzx—3&':-2}: Simplify.

40. PAINTING Connor has hired two painters to paint his house. The first painter charges $12 an hour and the second
painter charges $11 an hour. It will take 15 hours of labor to paint the house.
a. Write a polynomial to represent the total cost of the job if the first painter does x hours of the labor.
b. Write a polynomial to represent the total cost of the job if the second painter doesy hours of the labor.

SOLUTION:

a. If the first painter does x hours of the labor, then the second painter does 15 — x hours of the labor. Then the total
cost of the job is 12(x) + 11(15 — x). Simplify this expression.

120y + 1115 =-x)=12x+165-11x

=x+165

b. If the second painter doesy hours of the labor, then the first painter does 15 —y hours of the labor. Then the total
cost of the job is 12(15 —y) + 11(y). Simplify this expression.

12005= 1)+ 11(y)= 18012y +11y
=180-y
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5-1 Operations with Polynomials

Simplify. Assume that no variable equals 0.

F a2
a1 | LR
| 24x°y*

SOLUTION:
4
312;:3
24.1'33:2

4
x oy ) Simplify.

Quotient of Powers

4 £h :
L) Definition of negative exponents

Simplify.

= Power of a Product

s 18y
[ 2a'b |

P R v
L der' b I,

SOLUTION:

3
(12(333:'5 )
4@'6&3
3
_ 3::3_6&5_3)

Quotient of Powers

(
= (3a‘3z:-2)3 il

»2\’

—3) Definition of negative exponents
= Power of a Quotient

== Simplify.

eSolutions Manual - Powered by Cognero

Page 10



5-1 Operations with Polynomials

P 4 _1-11_: \2
43, -
Loxy )
SOLUTION:
e -2
(43’ 2y3
i
Xy
Lguaprgoaer A% =2 -
= (41. ¥ ) Quotient of Powers
7y —2
4 . .
= (%) Simplify.
§
312
= 1'—? Definition of negative exponents
4y
)
.
e Power of a Quotient
72
()
Tﬁ
= Power of a Power
14
14y
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5-1 Operations with Polynomials

Fa a-.\l""
[ 3a™'b"

L ah 2 J

44,

SOLUTION:
—3
ab 8
B, I I :
= (Sa b ) Quotient of Powers

gy —3
= (5%) Simplify

Definition ofnegative exponent

Il
——
AL
e

Lid

= Fower of a Quotient

_ Power of a Power
1255%4

45. (a0 (ab)?
SOLUTION:
(azb 3) (ab) 2

)

= Definition of negative exponent

(aB)
asz
= Power of a Product
2y 8
a b
e d e CQuaotient of Pawers
=h Simplify.
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5-1 Operations with Polynomials

46. (—3x3y)2(4xy2)
SOLUTION:

(o

= (Qrﬁyz) (4.1‘}?2) FPower of a Product

=3rj_1'ﬁ+1y2+2 Simplify.
7 4

=36x"y Simplify.
3c’d(2c'd)
15¢"d?
SOLUTION:
3d(2c3d”)
15:::4.:2’2
:&:24‘—?1;‘5 Product of Powers
15¢'d
_ ﬁcﬂa’ﬁ
1560

=%c5_4dﬁ_2 Definition of negative exponent

Simplify.

=%m’4 Simplify.

—1 Hg“fﬁr'r{g: '
30¢°h

SOLUTION:
1 Dgﬁhg(gz;ﬁ)
3lg 3&3

—IDGEP:'IE

= # Product of Powers
i0g 7k

2 %gE_EF?lE_E Definition of negative exponent

48.

=——g°h Simplify.
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5-1 Operations with Polynomials

Se v (20"

49. T
20x7y
SOLUTION:
e, Bl i 9 8
Sx ax 10x
il (31‘; ) = 1'3};5 Product of Powers
a0x~y a0x~y
=%J.‘g_3y8_5 Definition of negative exponent
=é_1.'ﬁy3 Simplify.
50. —13::1;,1:[!{:;3"‘]
on p
SOLUTION:
—L2n'p>(n*p*)
Eﬁnﬁp?
8 9
-1
Sl Product of Powers
6 7
36n p
= —%ng_ﬁpg_? Definition of negative exponent
e %HEpz Simplify.
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5-1 Operations with Polynomials

51.

52.

eSolutions Manual - Powered by Cognero

ASTRONOMY The light from the Sun takes approximately 8 minutes to reach Earth. So if you are outside right
now you are basking in sunlight that the Sun emitted approximately 8 minutes ago.

Light travels very fast, at a speed of about 3 X 108 meters per second. How long would it take light to get here from

the Andromeda galaxy, which is approximately 2.367 x 1021 meters away?
a. How long does it take light from Andromeda to reach Earth?

b. The average distance from the Sun to Mars is approximately 2.28 x 10™ meters. How long does it take light from
the Sun to reach Mars?

SOLUTION:
a.
Time taken = _[)ie;lam:u_
Speed
2.367x 10"
N
=7.89x10"

Convert 7.89 x 1012 seconds to years. There are about 31,557,600 seconds in the average year.

7.89x1012

31557600
=250,190.26

Light takes about 250,000 years to reach Earth from Andromeda.

b.

Distance

Time taken =
Speed

2.28x10"
T 3x108

= T60

Light takes 760 seconds or about 12.67 minutes to reach Mars from the Sun.

Simplify.

_]I‘:::{Sg +12h-16gh")

SOLUTION:
%gz(ﬂg +12h—16gh?)

=lg2 -8g -I-lgz 12k — lgz -1 Iﬁghz Distnbutive Property
4 4 4
=233+332}?—453F?2 Simplify.
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5-1 Operations with Polynomials

53. ltu“{vl.‘:in—‘-}p+ Iﬂnp'i}
.

SOLUTION:
%HEI:IjH —9p+1 Enp4)

=%n3-ﬁn—%
22?24 - 3n3p+ﬁn4p4

3

54. x '1{.1" ~3 +x 1y
SOLUTION:
.T_E(J.'4 —3.".'3—|—.T_
4 2

2

1

Sx —31'3-3.'_2+J.'_ “x

=xt srgx T

2 g LI
=x" =3x4 3

X
55.ab2(ba’ + bta’ + b 2a)

SOLUTION:

a_Bbz(ba3+b =Lidy g

n -9p—|—%n3-18np4

Distributive Property

Simplify.

Distnbutive Property
Simplify.

Simplify.

2.::)

=.f:'_3b2 -ba3—|—a_3b2 B _laz —|—a_3.b2 b _Ea Distributive Property

=b3—|—a_1b +a_2

=b3+é _i_L
a 2
o
3 3
56.(3" —h)(g" +h)
SOLUTION:

-3

Simplify.

Definition ofnegative exponent

=Eﬁ +53ﬁ — gjﬁ' —h* Distributive Property

=gﬁ—h2 Combine lilke terms.

57.(n% — 7)2n® + 4)
SOLUTION:

f_u: - ?']{Zn': . -'I_] =2n" —14n" +4n" =28 Distributive Property
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5-1 Operations with Polynomials

58. (2x - 2)°
SOLUTION:
(21 —2y)°
=(2x —2y)(2x —2y)(2x —2y)

= (4.1.'2 —8xy -|—4y2){2.1.' —2y)

Definition of exponent

Distnbutive Property

=4_1.'2 (2x —2y) —8xy(2x —2y) -|—4y2(2_1.' —2y) Distributive Property

3

=8x" — E.sz -1 6.1.'2}’4—1 ﬁ.ryz +31‘_}f2 — 8y

= 83'3 — 24_1.'2}? +24J.'y2 — Sy3

59. (4n — 5)°
SOLUTION:
(4n—5)°
=(4n—=514n—5){4n—-15)

= (lﬁnz —EDH—EDH+25)(4H—5)

3 Distnbutive Property

Combine like terms.

Definition of exponent

Distributive Property

= ﬁnz(dh‘? —5) —20n(4n —5) —20n(4n —5) +25(4n —5)  Distnbutive Property

3

=d4n —EDHE —EDH2—|—1EIEI?:'—EDHE-I—IEIEIH—i—lEIEIn—IES Distributive Property

=ﬁ4n3—24ﬂn2+300n—125

60. (32 - 2)°
SOLUTION:

(x-2)°
—(2-2)(%-2)(%—-2)
=(922—122—|—4)(?z—2j
—02%(% —2) —122(% —2) +4(% —2)
=370 —182% — 3622 + 24z +12z —8

=2?23—5422—|—362—E

eSolutions Manual - Powered by Cognero

Combine like terms.

Definition of exponent
Distnbutive Property
Distnbutive Property
Distributive Property

Combine lilce tenms.
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5-1 Operations with Polynomials

61. CCSS MODELING The polynomials 0.108x% — 0.876x + 474.1 and 0.047x> + 9.694x + 361.7 approximate the
number of bachelor’s degrees, in thousands, earned by males and females, respectively, where x is the number of
years after 1971.

a. Find the polynomial that represents the total number of bachelor’s degrees (in thousands) earned by both men and
women.

b. Find the polynomial that represents the difference between bachelor’s degrees earned by men and by women.

SOLUTION:
a. Total number of bachelor’s degrees:

0.108x" - 0.876x + 474.1
(+)0.047x" + 9.694x+361.7

0.155x" +8.818x +835.8
b. Difference between bachelor’s degrees earned by men and by women:

0.108x" = 0.876x + 474.1
(-)0.047x" + 9.694x+361.7

0.061x" —10.57x+112.4

62. If 5k tT 52k B 3, what is the value of k?

SOLUTION:
The bases are equal, so equate the powers.

63. What value of k makes q41 = q4k : q5 true?

SOLUTION:
¢"'=q"-¢
1 Jk+5

g =g

The bases are equal, so equate the powers.

41=4k+35
41-5=4k
36=4k
36
e
9=k

k

eSolutions Manual - Powered by Cognero Page 18



5-1 Operations with Polynomials

64. MULTIPLE REPRESENTATIONS Use the model that represents the product of x + 3 and x + 4.
a. GEOMETRIC The area of the each rectangle is the product of its length and width. Use the model to find the
product of x + 3 and x + 4.
b. ALGEBRAIC Use FOIL to find the product of x + 3 and x + 4.
c. VERBAL Explain how each term of the product is represented in the model.

X 3
x{
?.
4
SOLUTION:

a. The model consists of a square with an area of x2, 7 rectangles each with area x, and 12 unit squares.
So, the product of x + 3 and x + 4 is x* + 7x+12.

b. Find the product of x + 3 and x + 4 using the FOIL method.

(x+43)(x +-4]:.1."‘ Fadx+3x+12
=x'+7x+12

c. Each term is represented by one or more rectangles with an area that represents the variable and the power in the
term.

65. PROOF Show how the property of negative exponents can be proven using the Quotient of Powers Property and
the Zero Power Property.

SOLUTION:
To prove the property of negative exponents show that

:ﬂ'_ lzan

=.cz|:|_’?2 Quotient of Powers

=a "  Simplify.
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5-1 Operations with Polynomials

66. CHALLENGE What happens to the quantity of x” asy increases, fory >0and x =17

SOLUTION:
Make a table of values.

X y X_y
2 1 5}
o173
3 2 L
372=10
4 3 T
43 =54
5 2 e
54 =515
6 5 1
67 =7776
7 6 6 1
-6 _T117.640
8 7 ; 1
g = 2.007.152
9 8 g 1
98 = 33.046.721
10 9 . i
10~° = 1.000,000,000
11 10 . I
11710 —=75.037.424 601

Sample answer: It approaches 0.

67. REASONING Explain why the expression 0"

SOLUTION:

Sample answer: Following the property of negative exponents, 0

the denominator, which makes the expression undefined.

68. OPEN ENDED Write three different expressions that are equivalent to x1?

SOLUTION:
Sample answer:

xg . x3 Product of Powers

14
x—z Quotient of Powers
X

g 2
(x ) Power of a Power

1s undefined.

D{F"‘ which is undefined. There would be a 0 in
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5-1 Operations with Polynomials

69. WRITING IN MATH Explain why properties of exponents are useful in astronomy. Include an explanation of how
to find the amount of time it takes for light from a source to reach a planet.

SOLUTION:

Sample answer: Astronomy deals with very large numbers that are sometimes difficult to work with because they
contain so many digits. Properties of exponents make very large or very small numbers more manageable. As long
as you know how far away a planet is from a light source you can divide that distance by the speed of light to obtain
how long it will take light to reach that planet.

(22X
70. Simplify =
SOLUTION:
743
) 0
4 = 3 Power of a Power
l2x 12x
A
220 B 2 Simplify.
l2x
=%Iﬁ_4 Quotient of Powers
2
=% Simplify.

71. STATISTICS For the numbers a, b, and c, the average (arithmetic mean) is twice the median. fa=0anda<b <
¢, what is the value of ;—5
¥

A2
B3
C4
D5

SOLUTION:

a+bh+e
=2h

~

2

Substitute 0 for a and simplify.

.ﬂ_|.'|f'|...'.r’_: - zh
3
h+c=06hH

c=5b
L g
=5
h

D is the correct option.
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5-1 Operations with Polynomials

72. Which is not a factor of x3 - x2 - 2X?
F x
Gx+1
Hx-1
Jx-2
SOLUTION:

. 2 2
¥ —-xt-2x= _1.'{.1'" —x— 2}

=x(x- 2}{.1‘ +1)

Thus, in the given option x — 1 is not a factor of xS~ x% - 2x.
So, H is the correct option.

73. SAT/ACT The expression (—6 + i)2 is equivalent to which of the following expressions?
A 35

B —12i

C-12+i

D 35— 12i

E 37 - 12i

SOLUTION:

(=6+i)° =(-6+i)(-6+1)
=36-6i-6i+i
=36—12i+i
=36-12i—1
=35-12f

The correct choice is D.
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5-1 Operations with Polynomials

Solve each inequality algebraically.

74. X%~ 6x £ 16
SOLUTION:
First, write the related equation and factor it.
2 —gx =16
1'2 —fx—16=0

(x =8 (x4+2)=D0
y—8=0orx+2=10
x=forx= -2

The two numbers divide the number line into three regions, x < -2, -2 <x < 8 and X > 8. Test a value from each

interval to see if it satisfies the original inequality.

x= —32 —2=x=3 x=38
Test x=—5 Test x=1 Testx =10
x°_6x<16 x°—6x<16 x°—6x<l6
2 : 2 : 2 :
(=57 —6({-51=16 1"—6(1)=16 10° —6(10) =16

55_="16 —5<16 40_="16

Note that, the points x = —5 and x = 10 are not included in the solution. Therefore, the solution set is {x | -2 <x < 8}.
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5-1 Operations with Polynomials

75. %% +3x > 40

SOLUTION:
First, write the related equation and factor it.

x4 3r—40=0
(x+8)(x—-5 =0
y+8=0 orx—-5=0

r=—8or x=3>

The two numbers divide the number line into three regions, x < -8, -8 < x <5 and x > 5. Test a value from each
interval to see if it satisfies the original inequality.

X< —8 —B<x<s >3
Test x=—10 Testx=1 Test x=10

J.'2 +3x =40 3.'2 +3x =40 .1.'2 +3x =40

(=10)%43010) 540 1243(1) 240 6%+43(6) 40
130 =40 4_240 5440

Note that, the point x = 1 is not included in the solution. Therefore, the solution set is {x | x > 5 or x < —-8}.
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5-1 Operations with Polynomials

76. 2% —12 < —5Bx

SOLUTION:
First, write the related equation and factor it.

2_1.'2—|—5_1.'—12 =1l Felated equation

552 _4(2)(—12)

x= 0 Quadratic Formula: a=2, b=5c=—12
—5ky121 )
= Simplify.
4
:% Simplify
=—4orl5 Simplify.

The two numbers divide the number line into three regions x <-4, -4 <x < 1.5 and x > 1.5. Test a value from each
interval to see if it satisfies the original inequality.

x=-—4 -d<x=1.5 xzl.5
Testx=-=5 Testx=1 Testx=2
2y —12<-5x 2x* —12< -5y 2x* —12<-5x

2(=5)F —12¢-5(=5)  2(1f —12<-5(1) 2(2) —12-5(2)
38425 i -4£ 10

Note that, the points x = —5 and x = 2 are not included in the solution. Therefore, the solution set is {x | -4 <x <
1.5}
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5-1 Operations with Polynomials

Graph each function.
77.y =3(x - 2)° — 4

SOLUTION:
The vertex is at (2, —4). The axis of symmetry is x = 2. Because a = 3, the graph opens up.

Graph of the functiony = 3(x — 2)2 — 4

1 1
(0, 8) F—‘ (4, 8)—
6

e

—8—6-4-20]|\2]4 6 8 X

RV,

el 2. -4

78.y =-2(x + 4)2 +3

SOLUTION:
The vertex is at (—4, 3). The axis of symmetry is X = —4. Because a = -2, the graph opens down.

Graph of the functiony = -2(x + 4)2 +3.

(—6,—5)¢9 | §(—2 —5)
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5-1 Operations with Polynomials

79, y=s(x+1) +6
A

SOLUTION:

. . . 1
The vertex is at (—1, 6). The axis of symmetry is x = —1. Because a = 3 the graph opens up.

| 3
Graph of the function v =—(x+1)" +6:
a

LRI
14
12

sol—f.

(—4,9) -37&2,9;
(—1,6)
2

~8-6-4-20] 2 4 6 61X
| 11 [
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5-1 Operations with Polynomials

80. BASEBALL A baseball player hits a high pop-up with an initial upward velocity of 30 meters per second, 1.4

meters above the ground. The height h(t) of the ball in meters t seconds after being hit is modeled by h(t) = _49¢ +
30t + 1.4. How long does an opposing player have to get under the ball if he catches it 1.7 meters above the ground?

Does your answer seem reasonable? Explain.

SOLUTION:
Substitute 1.7 for h(t) in the function h(t) = —4.9t + 30t + 1.4.

49 +30t+14=17
—49t° +30t—0.3=0

Factor it.

30302 —4(—4.9)(0.3)
2(—4.9)
—304/394 12
93

_ 304299
—9.8

=H.1or0.01

Sample answer: About 6.1 seconds; this answer seems reasonable. The equation has two solutions. The first
solution, 0.01 second, is the time required for the ball to rise from 1.4 m to 1.7 m, and 6.1 seconds is the time
required for the ball to come back down to 1.7 m.
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5-1 Operations with Polynomials

81.

Evaluate each determinant.

3 0 =2
-1 4 3

5 =2 -1
SOLUTION:

Rewrite the first two columns to the right of the determinant.

3 0 =23 {
-1 4 3(-1 4
5 =2 -1ls =2

Find the products of the elements of the diagonals.

(4)-1)=-12 5(4)(-2)=—40
0(3)(5)=0 2(3)(3)=-18
-2(-1)(-2)=—4 ~1{=1){0)=0

Find the sum of each group.

-12+0-4=-16
—-40-18+0=-58

Subtract the sum of the second group from the sum of the first group.

~16 - (-58) =42

The value of the determinant is 42.
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5-1 Operations with Polynomials

-2 -4 -6
82.10 6 -5
-1 3 -l
SOLUTION:

Rewrite the first two columns to the right of the determinant.

-2 -4 --ﬁ|—"'.- -4
0 & =350 6
-1 3 -1-1 3

Find the products of the elements of the diagonals.

-2(6)(-1)=12 ~1(6)(-6) =36
4(=5)(-1)=-20  3(-5)(-2)=30
—6(0)(3)=0 ~1(0)(—4)=0

Find the sum of each group.

12+(-20)+0=-8
36 +30 +0=066

Subtract the sum of the second group from the sum of the first group.

8- 66=-74

The value of the determinant is —74.
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5-1 Operations with Polynomials

-3 -1 -2
83.1-2 3 4
6 1 u‘
SOLUTION:

Rewrite the first two columns to the right of the determinant.

=] =ol=3

;
.
24 4la 3

6 1 0fa 1

Find the products of the elements of the diagonals.

-3(3)(0)=0 6(3)(-2)=-36
~1(4)(6)=-24  1(4)(-3)=-12

2(D)()=4  0(-2)(-1)=0
Find the sum of each group.

0+(-24)+4=-20
-36+(-12) +0=-48

Subtract the sum of the second group from the sum of the first group.

20— (~48) =28

The value of the determinant is 28.
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5-1 Operations with Polynomials

84. FINANCIAL LITERACY A couple is planning to invest $15,000 in certificates of deposit (CDs). For tax

purposes, they want their total interest the first year to be $800. They want to put $1000 more in a 2-year CD than in

a 1-year CD and then invest the rest in a 3-year CD. How much should they invest in each type of CD?

Years 1 2 3
Rate WOt LTT YT Y

SOLUTION:

Let x represent the amount deposited in the first year.
So, the 2nd year deposit = x + 1000 and

the 3rd year deposit = 14,000 — 2x.

An equation that represents the situation is:

x(0.034) + (x +1000)(0.05) + (14000 - 2x)(0.06) =800
0.034x + 0.05x + 50 + 840 — 0.12.x = 800
~0.036x + 890 = 800
~0.036x =90
x=2500

First year deposit = $2500
Second year deposit = $2500 + $1000 = $3500
Third year deposit = 14000 — 2(2500) = $9000

Find the slope of the line that passes through each pair of points.
85. (6,-2) and (-2, -9)

SOLUTION:
Let (x;,y4) be (6, -2) and (x,,Y,) be (-2, -9). Substitute into the slope formula to find the slope.

i _3}
-2 =6
=7
=
7

eSolutions Manual - Powered by Cognero

Page 32



5-1 Operations with Polynomials

86. (—4,-1)and (3, 8)

SOLUTION:
Let (X1,y1) be (-4, -1) and (X5, Y>) be (3, 8). Substitute into the slope formula to find the slope.

m=22"N
.T: = ."I.'l
8-(-1)
3-(-4)
g9
7

87.(3,0)and (-7,-5)

SOLUTION:
Let (x;,y4) be (3, 0) and (x,,Y,) be (-7, -5). Substitute into the slope formula to find the slope.

My — W
m=—=—
.'l.': = .'I.'I

-5=0

)
=

bd | =

1Y

ss. [ |
1 3'3)

|
1z

T | e

}and =

SOLUTION:

{12 -1 1)
Let (X1,Y1) be =i \ and (x,,Y,) be | 2’3 . Substitute into the slope formula to find the slope.
- 2 3 ) \ 4

- A

Y: =W
’f; -_— s

bl | = .-
el | b

I | ==t
ok | =

= —|'+a

[FS

(%
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5-1 Operations with Polynomials

90. (-4.5, 2.5) and (-3, 1)
SOLUTION:

I o ,
FEe | . Substitute into the slope formula to find the slope.

Let (X1,y1) be (-4.5, 2.5) and (X,, Y,) be (-3, -1). Substitute into the slope formula to find the slope.

¥a — _1‘1

m=
X, =X

Factor each polynomial.
91. 12ax> + 20bx° + 32¢x

SOLUTION:
Factor out the GCF.

12ax” + 20bx” +32cx = 4.\'[ Jax® + 5hx + l:’u:'}l
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5-1 Operations with Polynomials

92.x2+2x+6+3x

SOLUTION:
Group terms such that there is a GCF in each group.

_1.'2—|—2_1.'—|—3_1.'—|—ﬁ
=x(x+2)+3(x+2) Group terms and factor the GCF from each group.
=({x+3)(x+2) Distnbutive Property

93.12y° + 9y + 8y +6

SOLUTION:

12y2+9y+8y+ﬁ
=3y(4y+3)+2(4¥+3) Group terms and factor the GCF from each group.
=(3y+210dy4+3) Distributive Property

94.2my + 7x + 7m + 2xy

SOLUTION:

amy+Tm+2xy+7Tx
=m(2y+7) +x(2y+7) Group terms and factor the GCF from each group.
=(m+x)(2y+7) Distnbutive Property

95.8ax—-6x—-12a+9

SOLUTION:
Bax —ox—12a+49
=2x{4a—3) —3(4a —3) Group terms and factor the GCF from each group.

=(2x—3)(4a-3) Distnbutive Property

96. 10x% — 14xy — 15x + 21y
SOLUTION:
1IZI.1.'2 —l4xy—1ix42ly
=2x(5x —T¥) —3(5x —Ty) Group terms and factor the GCF from each group.
=(2x =3)(5x =Ty Distributive Property
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